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CLAIMS: 

1 . Sensor probe means adapted for positioning in a flow of hnmidified gases 
comprising: 

sensor housing means adapted for positioning in said gases flow, said sensor 
housing means having a longitudinal axis substantially perpendicular to said 
humidified gases flow and a sensing end, 

sensing means housed within said sensor housing means at or near said 
sensing end, and ^ 

at least one projecting tab means extending laterally from said sensor housing 
means, said at least one projecting tab means providing surfaces which enable liquid 
condensate to disperse away from said sensing end of said sensor housing means. 

2. Sensor probe means as claimed in claim 1 wherein said sensor probe means 
comprise two said projecting tab means, > - ^ 

3. Sensor probe means as claimed in claim 1 or claim 2 wherein said two 
projecting tab means arc oppositely positioned aroimd said sensor housing means^ 

4. Sensor probe means as claimed in claim 1 or claim 2 \^erein each said at 
least one projecting tab means is aligned parallel to said gases flow. 

5. Sensor probe means as claimed in claim 1 or claim 2 wherein liquid 
condensate is dispelled along the lines of intersection between said sensor housing 

means and said at leiast one tab means» there existing a localised area of low sur&ce 

I 

tension along said lines of intersection. 

I ^ 

6. Sensor probe means as claimed in claim 1 or claim 2 wherein said sensor 
probe means coniprise two sensor housing means, a temperature sensor housing 
means and a flow rate sensor housing means* 
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7. Sensor probe means as claimed in claim 6 wherein said sensing means of said 
temperature sensor housing means and said flow rate sensor housing means each 
comprise a temperature dependent resistance- 

8. Sensor probe means as claimed in claim 6 wherein said sensing means of said 
flow rate sensor housing means is occasionally heated to a predetermined difference 
temperature above the temperature of said gases flow, and the power required by 
said sensor means of said flow rate sensor housing means to niaintain said 
predetermined difference temperature providing an indication of the flow rate of said 
gases. 

9. Sensor probe means as claimed in claim 6 wherein said sensing means of said 
flow rate sensor housing means is exposed at or near the sensing end of the flow rate 
sensor housing means while the sensing means of said temperature sensor housing 
means is encapsulated at or near the sensing end of the temperature sensor housing 
means. 

10. Sensor probe means as claimed in claim 6 wherein said temperature and flow 
rate sensor housing means are spaced across said gases flow in order that heat 
produced by the sensing means of said flow rate sensor housing means has 
substantially minimal effect on the sensing means of said temperature sensor 
housing means. 

1 1 . Sensor probe means as claimed in claim 6 wherein said flow rate sensor 
housing means is positioned up stream of said temperature sensor housing means in 
order that heat produced by the sensing means of said flow rate sensor housing 
means does not efifect the sensing means of said temperature sensor housing means* 

12. Sensor probe means as claimed in claim 1 or claim 2 wherein said gases flow 
is channelled within a conduit of known cross-sectional area, at least in the region 
adjacent said sensor probe means, and is provided with a sensor entry port adapted to 
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receive said sensor probe means, said sensor entry port being provided with a fixed 
locating depression and said sensor probe means being provided witb a 
complimentary fixed locating tooth, the positioning of said temperature and flow rate 
sensor housing means relative to said gases flow being controlled by the 
interconnection of said locating depression and toolh, 

I3A Hmnidification apparatus for humidtfying a gases flow to be supplied to a 
patient^or other person in need of such gases comprising: 

idification chamber means adapted to hold a quantity of water and having 
10 an inlet an^ an outlet to allow said gases flow to pass through said humidification 
chamber 

O heating Weans provided adjacent said humidification chamber means and 

^ V 

£ adapted to provide heat to said quantity of water in said humidification chamber 

^1 means in order to provide water vapomr to said gases flow passing through said 

^ 15 hninidification chamber meaiis, 

Sj gases transportaaon pathw^ means connected to said outlet of said 

humidification chamber niteans to convey said gases flow to said patient or other 
I2 person in need of such gases^ 

^5 flow probe means adapt^to sense the flow rate of said gases flow, 

■S 20 temperature sensing means adapted to^sense the temperature of said gases 

flow, 

user input means to allow a user^^^ a required temperature of said gases 

flow/ 

control means which receives input from^^d flow probe means, said 
25 temperature sensing means and said user input meamsand controls said heating 
means in response to said inputs to maintain said gases flistw at said required 
temperature. 

14- Humidification apparatus as claimed in claim 13 wherein saiosmput firom said 
30 flow probe means in combination with said input fiom said temperature^ 

means allows said control means to determine if the humidification appa^tus is in a 
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lal operating condition or if abnormal operation has occurred. 
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15. HimH^ification apparatus as claimed in claim 13 or claim 14 wherein said 
flow probe meaJos comprises: 

sensor housW means adapted for positioning in said gases flow, said sensor 
housing means havingsa longitudinal axis substantially perpendicular to said( 
humidified gases flow and a sensing end, 

sensing means hoxised within said sensor housing means at or near said 
sensing end, and 

at least one projecting t^ means extending laterally from said sensor housing 
means, said at least one projecting tab means providing surfaces which enable liquid 
condensate to disperse away from Mid sensing end of said sensor housing means* 
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16. Humidification apparatus as claimed in claim 15 wherein said flow probe 
1 5 means comprise two said projecting tab^eans. 

17. Humidification apparatus as claimedHn cl^Hbi 15 wherein said two projecting 
tab means are oppositely positioned around sara/sensor housing means. 



20 1 8, Humidification apparatus as claimed in claim 1 5 wherein each said at least 
one projecting tab means is aKgned parallel to said gakes flow. 



25 



19. Humidification apparatus as claimed in claim 15 wnerein liquid condensate is 
dispersed along the lines of intersection between said sensor housing means and said 
at least one tab means, there existing a localised area of low surface tension along 
said lines of intersection. 
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20. Humidification apparatus as claimed in claim 15 wherein said fl6w probe 
means comprise two sensor housing means, a temperature sensor housingNmeans and 
a flow rate sensor housing means. 



m 
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2 1 . \ Humidificatioii apparatus as claimed in claim 20 wherein said sensing means 
of sai<T\temperature sensor housing means and said flow rate sensor housing means 
each comprise a temperature dependent resistance. 

22* Humidxfication apparatus as claimed in claim 20 wherein said sensing means 
of said flow rateNsensor housing means is occasionally heated to a predetermined 
difference temperature above the temperature of said gases flow, the power required 
by said sensor means of said flow rate sensor housing means to maintain said 
predetermined differen<^e temperature providing an indication of the flow rate of said 
gases. 

23. Humidification apparatus as claimed in claim 20 wherein said sensing means 
of said flow rate sensor hoxisinMieans is exposed at or near the sensing end of the 
flow rate sensor housing means vmle the sensing means of said temperature sensor 
housing means is encapsulated at or\ear the sensing end of the temperature sensor 
housing means. 



24- Humidification apparatus as claim^ h claim 20 wherein said temperature 
and flow rate sensor housing means are spacedvacross said gases flow in order that 
heat produced by the sensing means of said now late sensor housing means has 
substantially minimal effect on the sensing means of said temperature sensor 
hoxising means. \ 

25* Hxmudification apparatus as claimed in claim 20 wKtocin said flow rate 
sensor housing means is positioned up stream of said temperatare sensor housing 
means ia order that heat produced by the sensing means of said^ow rate sensor 
housing means does not effect the sensing means of said temperattoe sensor housing 
means, \ 

26. Humidification apparatus as claimed in claim 15 wherein said gas^ 
transportsition pathway means has a known cross-sectional area, at least ui\the region 
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adj^ent said flow probe means, and is provided with a sensor entry port adapted to 
receivVsaid flow probe means, said sensor entry port being provided with a fixed 
locating oepression and said flow probe means being provided with a complimentary 
fixed locatmg tooth, the positioning of said temperature and flow rate sensor housing 
means relative\o said gases flow being controlled by the interconnection of said 
locating depressicm and tooth. 

27. Hiirnidificatiorivapparatus forhumidifying a gases flow to be siq)plied to a 
patient.or other person iaiieed of such gases comprising: 

humidification chamber means adapted to hold a quantity of water and having 
an inlet and an outlet to allow said gases flow to pass through said humidification 
chamber means, \ 

heating means provided adjacent said humidification chamber means and 
adapted to provide heat to said quantity of water in said humidification chamber 
means in order to provide water v^imr to said gases flow passing through said 
humidification chamber means, said he^tinameans utilising a measurable quantity 
of power, Y J ' 

gases transportation pathway ixjeapa connected to said outlet of said 
humidification chamber means to convey said gases flow to said patient or other 
person, in need of such gases, \ 

flow probe means adapted to sense the nbw rate of said gases flow, 

control means which receives input from sJud flow probe means and storing a 
program which causes the control means to: \ 

i) calculate the power usage required of said heating means in order to 
humidiftr said gases flow to a predetermined level at thfe gases flow rate sensed by 
said flow probe means, \ 

ii) determine the power presently being utilised by sidd heating means, and 

iii) supply said predetermined level of power to said heating means if the 
determined present power utilisation of said heating means is IdK than said required 
power usage. \ 



28- ^umidification apparatus as claimed in claim 27 wherein said step of 
calculating the power usage required of said heating means in order to humidify said 
gases flow comprises sensing the present gases flow by said flow probe means and 
searching in ^data storage means for a previously stored power value associated 
with said sensea gases flow rate, said data storage means being ijreviously supplied 
with flow rate and associated power usage values. 



n 



29* Humidification apparatus as claimed in claim 27 or claim 28 wherein said 
step of calculating tha power usage required of said heating means in order to 
1 0 humidify said gases flow also comprises ttie steps of calculating the rate of 

evaporation required in order to attain said predetermined level at the sensed gases 
flow rate and then deteriniiiing the power required of said heating means to produce 
the required said rate of evs^^oration. 
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30. Humidification apparatuses claimed in claim 27 or claim 28 wherein said 
humidification apparatus also compsjscs a temperature sensing means adapted to 



sense the temperature of said gases floSy I 
and to supply a temperature signal to sai 
said control means includes, between 
iia) controlling the energisation* 



g said humidification chamber means 
litrol means and said program stored by 
s (ii) and (iii), the step of: 
said heating means in order to maintain 



said gases flow rate exiting said hximidification i 
temperature. 



iber means at a predetermined 



31. Humidification apparatus as claimed in claim 27 o^laim 28 wherein said 
25 program stored by said control means also comprise the sub^quent step of: 

iv) sensing the temperature of the gases leaving the huroidification chamber 
means and returning to step (i) when flie sensed temperature is le!^ than said 
predetermined temperature. 
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32. Humidification apparatus as claimed in claim 27 or claim 28 
flow probe means comprises; 



lerein said 
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sensor housing means adapted for positioning in said gases flow, said sensor 
ig means having a longitudinal axis substantially perpendicular to said 
humidij^^ed gases flow and a sensing end, 

sen^mg means housed within said sensor housing means at or near said 

sensing end,Wd 

at leastVne projecting tab means extending laterally from said sensor housing 
means, said at least one projecting tab means providing sxjrfaces which enable liquid 
condensate to disperse away from said sensing end of said sensor housing means. 

33 . Humidificatiob apparatus as claimed in claim 32 wherein said flow probe 
means comprise two S2^d projecting tab means. 

34. Humidification ap^atus as claimed in claim 32 wherein said two projecting 

\ - 
tab means arc oppositely portioned around said sensor housing means. 

35. Huroidification apparatusits claimed in claim 32 wherein each said at least 
one projecting tab means is aligned parallel to said gases flow. 



36. Humidification apparatus as claime 
dispersed along the lines of intersection be 
at least one tab means, there existing a k 
said lines of intersection. 



slaim 32 wherein liquid condensate is 
said sensor housing means and said 
iiseS^^lfea of low surfrice tension along 



37. Humidification apparatus as claimed in claim 32 wftCTein said flow probe 
means co mpri se two sensor housing means, a temperature sensor housing means and 
a flow rate sensor housing means. 



38. Humidification apparatus as claimed in claim 37 wherein said si 
of said tenaperature sensor housing means and said flow rate sensor hoi 
each comprise a temperature dependent resistance. 



Lg means 
r means 
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39. \Humidification apparatus as claimed in claim 37 wherein said sensing means 
of said nb^ rate sensor housing means is occasionally heated to a predetermined 
difference tOTroerature above the temperature of said gases flow, the power required 
by said sensor means of said flow rate sensor housing means to maintai n said 
predetermined difl^ence temperature providing an indication of the flow rate of said 
gases, 

40. Humidification apparatus as claimed in claim 37 wherein said sensing means 
of said flow rate sensor housmg means is exposed at or near the sensing end of the 
flow rate sensor housing means yhile the sensing means of said temperature sensor 
housing means is encapsulated at Qjr near the sensing end of the temperature sensor 
housing means. 

41 • Hxnnidification apparatus as claimed in claim 37 wherein said temperature 
and flow rate sensor housing means are spaced across said gases flow in order that 
heat produced by the sensing means of said now rate sensor housing means has 
substantially no effect on the sensing means of^ai^^mperature sensor housing 
means. 




42, Humidification apparatus as claimed in claim 37 wherein said flow rate 
sensor housing means is positioned up stream of said tei^perature sensor housing 
means in order fliat heat produced by the sensing means o^aid flow rate sensor 
housing means does not effect the sensing means of said teinperature sensor housing 
means. 

43, Humidification ^jparatus as claimed in claim 32 wherein sMd gases 
transportation pathway means has a known cross-sectional area, at least in the region 
adjacent said sensor probe means, and is provided with a sensor entry port adapted to 
receive said flow probe ineans, said sensor entry port being provided with a fixed 
locating depression and said flow probe means being provided with a complimentary 
fixed locating tooth, the positioning of said temperature and flow rate senso^housing 



means relative to said gases flow being controlled by the intercomiection of said 
locating depression and tooth- 
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44\ Humidification apparatus for hmnidifying a gases flow to be sxipplied to a 
patiem or other person in need of such gases comprising: 

idification chamber means adapted to hold a quantity of water and having 
an inlet aiJd an outlet to allow said gases flow to pass through said humidification 
chamber means, 

he arin g means provided adjacent said humidification chamber means and 
adapted to provide heat to said quantity of water in said humidification chamber 
means in order to provide water vapour to said gases flow passing through said 
humidification chamber means, 

gases transportation pathway means connected to said ouflet of said 
hxnnidification chamber means to convey said gases flow to said patient or other 
person in need of such gasos, 

flow probe means adroted to sense the flow rate of said gases flow, 

temperature sensing means adapted to sense the temperature of said gases 

flow, 

user input means to allow asuser to select a desired gases humidity level of 
said gases flow. 



data storage means containing 
various gases flow rates for a nrnnber 
temperatures, 

control means which receives 
said user input means and using said flow info 
repeatedly obtains corresponding target temperai 
storage means corresponding to the desired gases h 



on target gases temperatures at 
idification chamber ouflet means 



said temperature sensing means and 
on from said flow probe means 
information from said data 
idity level and varies the heat 



30 



provided by said heating means until the sensed temperatare is substantially 
equivalent to said target temperature in order to obtain saiosdesired gases humidity 
level. 
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45. Hiimidification apparatus as claimed in claim 44 wherein said gases 
Vtransportation pathway means includes a heating wire means adapted to, tipon 

cgisation to a setting detennined by said control means, supply heat to said gases 
flo-\betweea said humidification means ouflet and said patient or other person in 
need tb such gases and wherein said control means thereby controls temperature 
changes^ said gases flow along said gases transportation pathway, said control 
means adjiJeting said setting of said heating wire to control the temperature of said 
gases flow delivered to said patient or other person in need of such gases to a user 
set desired tenrfeerature. 

46. Hnmidifica^ apparatus as claimed in claim 44 or claim 45 wherein said 
flow probe means conmrises: 

sensor housing means adapted for positioning in said gases flow, said sensor 
housing means having a Wmgimdinal axis substantially perpendicular to said 

hnroidified gases flow and aNsensing end, 

sensing means housed ^tibdn said sensor housing means at or near said 

sensing end, and 

at least one projecting tab means extending laterally from said sensor housing 
means, said at least one projecting taborfc^s providmg surfaces which enable Uquid 
condensate to disperse away from sa^^^^Jising end of said sensor housing means. 



47. Hxnnidification apparatus as claimed^ claim 46 wherein said flow probe 
means comprise two said projecting tab means> 

25 48. Humidification apparatus as claimed in claim^S wherein said two projecting 
tab means are oppositely positioned around said sensot housing means. 
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49. Hnmidificaticn ^aratus as claimed in claim 46 wH^eia each said at least 
one projecting tab means is aligned parallel to said gases flc 

50. Humidification apparatus as claimed in claim 46 wherein liquid condensate is 
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dispersed along tiie lines of intersection between said sensor housing means and said 

; least one tab means, there existing a localised area of low surfece tension along 
saidimcs of intersection. 

5 51. Huimaification apparatus as claimed in claim 46 wherein said flow probe 

means compris^o sensor housing means, a temperature sensor housing means and 
a flow rate sensor lousing means. 

52. Humidification ^^aratus as claimed in claim 51 wherein said sensing means 
10 of said temperature sensor\ousing means and said flow rate sensor housing means 

each comprise a temperature dependent resistance. 

^ \ 

53 . Himiidification apparatus asv^claimed in claim 5 1 wherein said sensing means 
m of said flow rate sensor housing me^s is occasionally heated to a predetermined 

-j 1 5 difference tenaperature above the tenrperature of said gases flow and the power 
~f required by said sensor means of said flowv^te smsor housing means to maintain 

- said predetermined difference temperature pny^i^g an indication of the flow rate of 

nJ said gases. 




20 54, . Humidification apparatus as claimed in claim^l wherein said sensing means 
of said flow rate sensor housing means is exposed at or near the sensing end of the 
flow rate sensor housing means while the sensing means o^aid temperature sensor 
housing means is encapsulated at or near Ihe sensing end of the temperature sensor 
housing means, 

25 

55, Humidification apparatus as claimed in claim 5 1 wherein said^temperaturc 
and flow rate sensor housing means are spaced across said gases flowon order that 
heat produced by the sensing means of said flow rate sensor housing memis has 
substantially minimal effect on the sensing means of said temperature seizor 
30 housing means. 
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56. HumicJificaticm apparatus as claimed in claim 5 1 wherein said flow rate 
\cnsor housing means is positioned up stream of said temperature sensor housing 

m^s in order that heat produced by the sensing means of said flow rate sensor 
houkng means does not eflFect the sensing means of said temperature sensor housing 
means\ 

57. Humidification apparatus as claimed in claim 46 wherein said gases 
transportatiOT^pafhway means has a known cross-sectional area, at least in the region 
adjacent said sensor probe means, and is provided with a sensor entry port adapted to 
receive said flow ptobe means, said sensor entry port being provided with a fixed 
locating depression and said flow probe means being provided with a complimentary 
fixed locating tooth, the^sitioning of said temperature and flow rate sensor housing 
means relative to said gase^flow being controlled by the interconnection of said 
locating depression and toothSv 

58. Humidification apparatus for^unudifying a gases flow to be supplied to a 
patient or other person in need of such^ases comprising: 

hunaddification chamber means ad^terflo hold a quantity of water and having 
an inlet and an outlet to allow said gases flo^to pass throug^h said humidification 
* chamber means, (J >Ny 

heating means provided adjacent said hunui^cation chamber means and 
adapted to provide heat to said quantity of water in s^dhumidification chamber 
means in order to provide water vapour to said gases flow passing through said 
humidification chamber means, ^ 

gases transportation pathway means connected to said 6^et of said 
humidification chamber means to convey said gases flow to said'patient or other 
person in need of such gases, ^xV^ 

flow probe means adapted to sense the flow rate of said gases 

temperature sensing means adapted to sense the temperature of saidN^ses 
flow, \ \ 

user input means which may be in one of a predetermined number of states 
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coxresponding to one of a number of gases delivery configurations, each 
configuration optimally requiring a predetermined gases temperature and humidity 

VveU 

control means which receives input from said flow probe means, said 
temperature sensing rneans and said user input means and controls said heating 
means to pKovide said gases flow to said patient or other person in need of such 
gases at a temperature and humidity level as iudicated by said user input means. 
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59. Humidificanon apparatus as claimed in claim 58 wherein said user input 
means comprise a twovstate input device with a first state corresponding to an 
intubated gases delivery <s;pnfiguration and a second state corresponding to an intact 
airways gases delivery connguration. 

60. Humidification apparatus^ claimed in claim 59 wherein said intubated gases 
delivery configuration comprises obKvering gases at a temperature of about 37 "^C 
and a humidity of about 44mg H^O pCTJitre of gases and said intact airways gases 
delivery configuration comprises deUvenng gases at a temperature of about 32 ""C 
and a humidity level of about 30mg HjO pd^liji:^ of gases, 

61. Hvunidification apparatus as claimd<l4a cWm 58 or claim 59 wherein said 
control means receives input from said flow probe^eans and stores a program 

■ which causes the control means to: 

i) calculate the power usage required of said heat&ig means in order to 
humidify said gases flow to a predeteraiined level at the gasi^ flow rate sensed by 
said flow probe means, 

ii) determine the power presenfly being utilised by said h€^ting means, and 

iii) supply said predetermined level of power to said heatingVieans if the 
determined present power utilisation of said heating means is less tha^said required 
power usage. 

62. Humidification apparatus as claimed in claim 61 wherein said step of^ 




calculating the power usage required of said heating meaos in order to humidify said 
gi^es flow comprises sensing the present gases flow by said flow probe means and 
searching in a data storage means for a previously stored power value associated 
with said sensed gases flow rate, said data storage means being previously supplied 
with flowvrate and associated power usage values. 

63. Humidi^ation apparatus as claimed in claim 61 wherein said step of 
calculating the poWer usage required of said heating means in order to humidify said 
gases flow also coni^tises the steps of calculating the rate of evaporation required in 
order to attain said preaWeraiined level at the sensed gases flow rate and then 
determining the power req^red of said heating means to produce the required said 
rate of evaporation, \ 

64. Humidification apparatus akclaimed in claim 61 wherein said program stored 
by said control means includes, between said steps (ii) and (ui), the step of: 

iia) controlling the energisation of said heating means in order to maintain 
said gases flow rate exiting said humidification chamber means at a predetermined 
teinperature. \/n 

65. Humidification apparatus as claimeotn cl^i 61 wherein said program stored 
by said control means also con:5)rise the subsequent step of: 

iv) sensing the temperature of the gases leaving ^e humidification chamber 
meanis and returning to step (i) when the sensed ten^jerature is less than said 
predetermined temperature* \ 

66- Humidification apparatus as claimed in claim 61 wherein said humidification 
apparatus also co mpri se data storage means containing information on\target gases 
temperatures at various gases flow rates for a number of hunaidification ^amber 
outlet means temperatures and said control means receives input fix)m said\ 
temperature sensing means and said xiser input means and using said flow \ 
information from said flow probe means repeatedly obtains corresponding targerv 
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Ifemperature informatioB from said data storage means corresponding to the desired 

humidity level and varies the heat provided by said heating means until the 
sensed^mperature is substantially equivalent to said target temperature in order to 
obtain s^d^desired gases hurnidity level. 

67- Hunudifidation apparatus as claimed in claim 58 or claim 59 wherein said 
gases transportatioitspaliLway means includes a heating wire means adapted to, upon 
energisation to a settmg deteraiined by said control means, supply heat to said gases 
flow between said hunaMjBcation means outlet and said patient or other person in 
need to such gases and wHerein said control means thereby controls temperature 
changes in said gases flow ^ong said gases transportation pathway, said control 
means adjusting said setting of said heating wire to control the temperature of said 
gases flow delivered to said patibit or other person in need of such gases to a user 
set desired temperature. \ 

68. Humidification apparatus as claSned in claim 58 or claim 59 wherein said 
flow probe means comprises: \ / 

sensor housing means adapted for poCTbSoning in said gases flow, said sensor 
housing means having a longitudinal axissirosmitially perpendicular to said 
humidified gases flow and a sensing end, \ 

sensing means housed within said sensor hoimng means at or near said 
sensing end, and \ 

at least one projecting tab means extending laterally from said sensor housing 
means, said at least one projecting tab means providing surftujes which enable liquid 
condensate to disperse away from said sensing end of said sensor housing means. 

69. Humidification apparatus as claimed in claim 68 wherein saidyflow probe 
means comprise two said projecting tab means. \ 



70. Huroidification apparatus as claimed in claim 68 wherein said two 
tab means are oppositely positioned aroxmd said sensor housing means. 



jecttng 
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, • ■ ^ m claim 68 wherein each said at least 
H^aiBcationappa^tusascl^^^a^^^^ 

onc\i ecting tab means is aligaed parallel to sa.d gas 

, .„ed in claim 68 wherein Uquid condensate is 

said lines of mtt*f!«'<>o- 
means compnse two sen^ hwu^b 



a 



flow rate sensor housingVeans. 



15 



, . J - ^ia;Tti' 73 wherein said sensing means 
ill 74 HumidificationapparaM^clamiedmclamxTawherex 

^-1 \ ca?d flow rate sensor housmg means 

s] ofsaid temperature sensor housi^aBS and said flow rat 

each compnse a temperature depend^resistance. 

''™**\ 

said gases. 




, - J- Mo^rr,7'^wh^«in said sensing means 

25 of sa.d flow rate semot nous „f ^^iai^toresemor 

flow rate sensor housing me«, wtalc sen^S » ^ 
iousingmeanstsencapsol«edatorn«r&cs»^endof<h= mp ^ 

housing means. 

30 „ Hnrnidiflcaaonapp.««.3scUin«din=l.in>73w.e.^ 

lflowra.s.osor.ousing«.ansa«spacedacrosss.ids3S«flow,nord., 
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heht produced by the sensing means of said flow rate sensor housing means lias 
subst^tially minimal effect on the sensing means of said temperature sensor 
housingnieaiis. 

78. Humidification apparatus as claimed in claim 73 wherein said flow rate 
sensor housing means is positioned up stream of said temperature sensor housing 
means in order that^eat produced by the sensing means of said flow rate sensor 
housing means does not effect the sensing means of said temperature sensor housing 
means. \ . 

79. Humidification apparatus as claimed in claim 68 wherein said gases 
transportation pathway means as^s a known caxjss-sectional area, at least in the region 
adjacent said sensor probe means^md is provided with a sensor entry port adapted to 
receive said flow probe means, said goisor entry port being provided with a fixed 
locating depression and said flow probevmeans being provided with a complimentary 
fixed locating tooth, the positioning of sak temperature and flow rate sensor housing 
means relative to said gases flow being conttWJbd by the interconnection of said 
locating depression and tooth- w \ 

80. Humidification apparatus for humidifying a g^es flow to be supplied to a 
patient or other person in need of such gases comprising 

humidification chamber means adapted to hold a ^Hantity of water and having 
an inlet and an outlet to allow said gases flow to pass trough said humidification 
chamber means, \ 

heating means provided adjacent said h\imidification chanibier means and 
adapted to provide heat to said quantity of water in said humidificatito chamber 
means in order to provide water vapour to said gases flow passing throi^ said 
humidification chamber means, \ 

gases transportation pathway means connected to said outlet of said \ 
humidification chamber means to convey said gases flow to said patient or other 
person in need of such gases, said gases transportation pathway means having a \ 
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^tient end, distal to said end connected to said outlet of said hunridification 
che^biber means, 

^st tcrr5)erature sensing means adapted to sense the temperatmre of said 
gases flo^^bstantially at said outlet of said hunridification chamber means, 

secon^stemperature sensing means adapted to sense the temperature of said 
gases flow subsWtially at said patient end of said gases transportation pathway 

means, \ 

display meansW^ted to display temperature infomiation to a user, 

control means widch receives input firom said first temperature sensing means 

and outputs a signal to said display means to cause a temperature to be displayed to 

the user which is the lower of the temperatures sensed by said first arid said second 

temperature sensing means. \ 

81. PT iim^rli-R riatioTi apparatiij? f A humidifying a gases flow to be supplied to a 
patient or other person in need of suck gases conqmsing: 

htmiidification chamber means adaptpd to hold a quantity of water and having 
an inlet and an outlet to allow said gasesfipw to pass through said humidification 
chamber means, L/ \\ 

heating means provided adjacent said nbrnidification chamber means and 
adapted to provide heat to said quantity of water m said humidification chamber 
means in order to provide water vapour to said gas^JQow passing through said 
humidification chamber means, V 

gases transportation pathway means connected to said outlet of said 
humidification chamber xtieans to convey said gases flow to^aid patient or other 
person in need of such gases, \ 

flow probe means adapted to sense the flow rate of said gas^ flow, and 

control means which receives input firom said flow probe means and 
compare the sensed flow rate of said gases flow with a predetemiineasminimum 
required gases flow rate and places the humidification apparatus into a saf® mode of 
operation if the sensed rate is less than said predetermined minimum rate A 
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Humidification apparatus as claimed in claim 81 wherein said predetermined 
lum required gases flow rate is about 1.5 litres per minute. 



83 . Hiimidification apparatus as claimed in claim 8 1 or claim 82 wherein heating 
plate temperature sensing means are also provided and said safe mode of operation 
includes said\ontrol means energising said heatmg means in such a way as to ensure 
that the temperature of said heating means does not exceed a predetermined 
maximum temperakire. 



84 Hxmiidification apparatus as claimed in claim 81 or claim 82 wherein said 
safe mode of operation includes said control means limiting the power supplied to 
said heating means to a predetermined maximum level 



85. Humidification apparatus as claimed in claim 8 1 or claim 82 wherein said 
flow probe means comprises: \ 

sensor housing means adapted forpositionmg in said gases flow, said sensor 
housing means having a longitudinal axis subiteryfially perpendicular to said 




humidified gases flow and a sensing end, 

sensing means housed within said sensor housing means at or near said 
sensing end, and 

at least one projecting tab means extending laterally from said sensor housing 
means, said at least one projecting tab means providing smfeces which enable liquid 
condensate to disperse away firom said sensing end of said sei^^housing means, 

86. Humidification apparatus as claimed in claim 85 wherein said sensor probe 
means comprise two said projecting tab means. 

87. Humidification apparatus as claimed in claim 85 wherein said two^rojecting 
tab means are oppositely positioned around said sensor housing means. 

88. Humidification apparatus as claimed in claim 85 wherein each said at le 
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one projecting tab means is aligned parallel to said gases flow. 




89. \\ Humidification apparatus means as claimed in claim 85 wherein liquid 
condensate is dispersed along the lines of intersection between said sensor housing 
means anS said at least one tab means, there existing a localised area of low surface 
tension alonk said lines of intersection. 
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90. Humidifica^n apparatus means as claimed in claim 85 wherein said sensor 
probe means comprise two sensor housing means, a temperature sensor housing 
means and a flow rate sepsor honsiag means* 
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91 . Humidification appar^s means as claimed tn claim 90 wherein said sensing 
means of said temtperature sensor housing means and said flow rate sensor housing 
means each comprise a temperatm^ dependent resistance. 



92. Humidification apparatus meaiis as claimed in claim 90 wherein said sensing 
means of said flow rate sensor housing means is occasionally heated to a 
predetermined difference temperature abo 
tiie power required by said sensor means o: 
maintain said predetermined difference ti 
flow rate of said gases. 



erature of said gases flow, and 
flow rate sensor housing means to 
providing an indication of the 



93, Himiidification apparatus means as claimed in c^aim 90 wherein said sensing 
means of said flow rate sensor housing means is exposea\at or near the sensing end 



25 of the flow rate sensor housing means while the sensing means of said temperature 
sensor housing means is encapsulated at or near the sensing eiid of the temperature 
sensor housing means. 



94, Humidification apparatus means as claimed in claim 90 whe^in said 
30 temperature and flow rate sensor housing means are spaced across saM gases flow in 
order that heat produced by the sensing means of said flow rate sensor housing 



^ans has substantially irdEdmal effect on the sensing means of said temperature 
sens^ housing means. 

95. Hinmdification apparatus means as claimed in claim 90 wherein said flow 
rate sensor housing means is positioned up stream of said temperature sensor 
housing means En order that heat produced by the sensing means of said flow rate 
sensor housing means does not effect the sensing means of said temperature sensor 
housing means. \ 

96. Hxmiidij5cation aOTaratus means as claimed in claim 85 wherein said gases 
flow is channelled within asconduit of known cross-sectional area, at least in the 
region adjacent said flow probe means, and is provided with a sensor entry port 
adapted to receive said flow j>Mbc means, said sensor entry port being provided with 
a fixed locating depression and said flow probe means being provided with a 
complimentary fixed locating tootlvsthe positioning of said temperature and flow rate 
sensor housing means relative to said gases flow being controlled by the 
interconnection of said locating depression and tooth, 

97. Humidification apparatus for humidi^^TOS ^ gases flow to be supplied to a 
patient or other person in need of such gase/ conmrising: 

humidification chamber means ad£^d to hbld a quantity of water and having 
an inlet and an outlet to allow said gases flow to pass through said humidification 
chamber means, \ 

heating means provided adjacent said himudificationschamber means and 
adapted to provide heat to said quantity of water in said humidification chamber 
means in order to provide water vapour to said gases flow passhak through said 
hira:iidification chamber means, \ 

gases transportation pathway means comiected to said outlet of said 
humidification chamber means to convey said gases flow to said patient ac other 
person in need of such gases, said gases transportation pathway means havinc a 
patient end, distal to said end connected to said outiet of said humidification \ 
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cni^ber means, 

humidity sensing means which senses the humidity of said gases flow being 
supplied to said patient, 

ler means which may be used to time certain hxmiidification apparatuis 

events, 

alarm ineans which may be energised to provide a warning signal after a 
predetermined alarm time, 

storage means which stores said alarm times for a number of associated 
sensed humidity values, and 

control means' which stores a program which causes the control means to: 

i) receive input\f said sensed humidity value from said humidity sensing 
means, \^ 

ii) obtain from said storage means the alarm time associated with said sensed 
humidity value, \^ 

iii) start said thner means, 

iv) wait imtil the time elapsed by said timer means substantially equals said 
alarm time and \^ 

v) energise said alarm means to pnarade said warning signal. 



98 . Hnmidification apparatus meaM^sv^aimed in claim 97 wherein said alarm 
times stored in said storage means^aiVgreater for sensed humidity valnes which are 
nearer to a predetermined required humidity 'i^hie and smaller for sensed hiiniidity 
values which are further away from said predetermined required humidity valne. 



99. Humidification apparatus means as claimed in claim 98 wherein said storage 
means stores a number of sets of alarm times for a numb» of associated sensed 
humidity values, each set corresponding to individual said required humidity values. 



100. Humidification apparatus means as claimed in claim 97 Qr claim 98 wherein 
said himiidity sensing means comprise dew point sensing means. 
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\ 101. Humidification apparatus for humidifying a gases flow to be supplied to a 
Npatient or other person in need of such gases comprising: 

\ humidification chamber means adapted to hold a quantity of water and having 
an imet and an outlet to allow said gases flow to pass through said humidification 
5 chamber means, 

heating means provided adjacent said humidification chamber means and 
adapted to provide heat to said quantity of water in said hxjmidification chamber 
means in ordek to provide water vapotir to said gases flow passing through said 

10 heating meaaas power utilisation sensing means which monitors the level of 

power being used byWd heating means, 

heating means temperature sensing means which senses the temperature of 

gases transportation pathway means connected to said outlet of said 
1 5 hxnnidification chamber means to convey said gases flow to said patient or otiier 
m person in need of such gases, said gases transportation pathway means having a 

patient end, distal to said end connected to^said outlet of said humidification 
chamber means, \// / 

alarm means which may be ctiQ^ed to provide a warning signal after a 
S 20 predetermined alarm time, and \ 

control means which stores a progr am which causes the control means to: 
i) determine a difference temperature ^y^ubtracting the gases temperature 
determined by said gases flow temperature sensing means firom the heating means 
temperature sensed by said heating means tempera^ire sensing means, 
25 ii) determine a power requirement value for the^i^eating means from said 

heating means power utilisation sensing means, 

iii) calculate a thermal conductivity value by dividin^aid power requirement 
value by said difference temperature, 

iv) energise said alarm means if said calculated thermal con<^ctivity value is 
30 less than a predetermined xniniminn allowable thermal conductivi^ v^ue. 
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102. Hxmiidification apparatus means as claimed in claim 101 which also 
comprises flV probe means, adapted to sense the flow rate of said gases flow and 
storage means v^ch stores a number of said predeteraiined minimum aUowable 
thcmial conductivity values with associated gases flow rates, and said control means 
is also programmetMo carry out the step of 

iiia) determinmg the gases flow rate from said flow probe means and 
obtaining from said st^ge means the predetemiined minimum allowable themial 
conductivity value associated with the determined gases flow rate. 

1 03 . Humidification appar^i^s means as claimed in claim 10 1 or claim 102 
wherein said control means is al^i programmed to carry out the step of 

v) waiting a predetemiined |»eriod of time and then repeating steps (i) to (v) . 

104. Hxmiidification apparatus as eloped in claim 102 wherein said flow probe 
means comprises: 

sensor housing means adapted for ^siji^^ig in said gases flow, said sensor 
housing means having a longitudinal axis sd^s^ perpendicular to said 
humidified gases flow and a sensing end,C/ N 

sensing means hoxised within said sensor nousing means at or near said 
sensing end, and \^ 

at least one projecting tab means extending laterally from said sensor housing 
means, said at least one projecting tab means providing^rfaces which enable liquid 
condensate to disperse away from said sensing end of saidsensor housing means, 

105. Humidification apparatus as claimed in claim 104 wh^ein said sensor probe 
means comprise two said projecting tab means. 

106. Humidification apparatus as claimed in claim 104 or claimNL05 wherein said 
two projecting tab means are oppositely portioned around said sensor housing 
means. 



107. Himiidification apparatus as claimed in claim 104 or claim 105 wherein each 
said at lea^one projecting tab means is aligned parallel to said gases flow. 

108. Hnmidifi^tion apparatus means as claimed in claim 104 or claim 105 
wherein liqiiid condensate is dispersed along the lines of intersection between said 
sensor housing meac^ and said at least one tab means, tihere existing a localised area 
of low sinface tensionVlong said lines of intersection. 

109. Hnmidification apparatus means as claimed in claim 104 or claim 105 
wherein said sensor probe means comprise two sensor housing means, a temperature 
sensor housing means and a flow rate sensor housing mcans. 

110. Humidification apparatus^eans as claimed in claim 109 wherein said sensing 
means of said temperature sensor h^usin means and said flow rate sensor housing 
means each comprise a temperature (^pendent resistance. 

in. Humidification apparatus means akcl^toed in claim 109 wherein said sensing 
means of said flow rate, sensor housing m^^^s occasionally heated to a 
predetermined difference temperature ab/v/ t^temperature of said gases flow, and 
the power required by said sensor means^f sdid flow rate sensor housing means to 
maintain said predetermined difference temperaturesproviding an indication of the 
flow rate of said gases. 

112. Humidification apparatus means as claimed in claim^09 wherein said sensing 
means of said flow rate sensor housing means is exposed at or near the sensing end 
of the flow rate sensor housing means while the sensing meansW said temperature 
sensor hoxising means is encapsulated at or near the sensing end of ^the temperature 
sensor housing means. 

1 13. Humidification ^aratus means as claimed in claim 109 whereinWd 
temperature and flow rate sensor housing means are spaced across said gas)^ flow in 
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order th^heat produced by the sensing means of said flow rate sensor housing 
means has^mbstantially minimal effect on the sensing means of said temperature 
sensor housing means . 

114. Humidificat^n apparatus means as claimed in claim 109 wherein said flow 
rate sensor housing means is positioned up stream of said temperature sensor 
housing means in ord^v that heat produced by tiie sensing means of said flow rate 
sensor housing means doi^ not effect the sensing means of said temperature sensor 
housing means. 




115. Hunoidification s^aratus^cans as claimed in claim 102 wherein said gases 
flow is channelled within a condm^f known cross-sectional area, at least in the 
region adjacent said flow probe means, and is provided with a sensor entry port 

adapted to receive said flow probe means, said sensor entry port being provided with 

\ .... 
15 a fixed locating depression and said flow'probe means being provided with a 

\ 

complimentary fixed locating tooth, the positioning, of said temperature and flow rate 

, \ /7 ^ . 

sensor housing means relative to said gases fi^jwj/peing controlled by the 

interconnection of said locating depression 



20 116. Humidification apparatus for humidifying a gases flow to be supplied to a 
patient or other person in need of such gases comprising: 

humidification chamber means adapted to hold jmjuantity of water and having 
an inlet and an outlet to allow said gases flow to pass through said humidification 
chamber means, \^ 

25 heating means provided adjacent said humidification chamber means and 

ad^ted to provide heat to said quantity of water in said humidafication chamber 
means in order to provide water vapour to said gases flow passing through said 
humidification chamber means, said heating means utilising a m^easurable quantity 
of power, \ 

30 gases transportation pathway means connected to said outlet of said 

humidification chamber means to convey said gases flow to said patient or other 
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person in ne^ of such gases, 

gases transportation pathway heating means which are energisable to supply 
heat to said gases^flow along at least a part of the length of said gases transportation 
pathway means, 

5 gases tempeisature sensing means which senses the temperature of said gases 

flow leaving said humidification chamber means, 

user input meanssto allow a user to enter a required temperature offeet value 
which is the required difwrence in temperature between the said sens^ 
temperature and the temperature of the gases flow delivered to said patient, 
10 control means which stores a program which causes the control means to: 

i) determine the gases temperature of the gases leaving said huimdification 
y chamber means using said gasesNtemperature sensing means, 

-P ii) receive said offeet temperature value Scorn said user input means, 

M iii) calculate an airway set-point temperature by adding said gases 

,J 15 temperature to said ofeet temperature^ 

iv) energise said gases transportaiipn pathway heating means to increase the 
N= temperature of said gases flow by said ofi^ value /long the length of said gases 

p transportation pathway means. 

-0 20 117, Humidification apparatus means as^ clamiei in claim 116 wherein said control 
means is also programmed to carry out the step ofi\^ 

(iv) determining whether said offset temperature has been achieved along said 
gases transportation pathway means and if said offect temperature has not been 
achieved after a predetermined period of time then said Seating means is controlled 
25 to reduce the temperature sensed by said gases temperaturevsensing means by a 
predetermined amount. 

118. Hinnidification apparatus means as claimed in claim 116 wherern said control 
means is also programmed to carry out tiie step of: 
30 vi) repeating steps (i) to (vi) until said ofifeet temperature is maintained along 

said gases transportation pathway means. 



